Electron microscopic study was made on rat anterior pituitaries in an attempt to clarify the causal mechanism of "loss of acidophils" which could be detected with the light microscope following thyroidectomy. In the advancing days after thyroidectomy, the acidophils (somatotrophs) were gradually deprived of their large granules whose diameter was about 350 mu. There was evidence in vivo for the first time that there were some acidophils containing only the small granules, about 130 mu in diameter, after the 7th postoperative day. This clearly showed the simultaneous existence of two different sizes of granules in the same acidophils. As time elapsed, the large granules dispersed from the acidophils. After the 30th day these acidophils began to adjust their shape into the polygonal cells. Eventually, the acidophils completely lacking granules of either size occassionally appeared on the 90th and 200th days. Thus thyroidectomy had a strong influence to release the large granules, whereas an influence to release the small ones was not remarkable. The replacement injection of thyroxine into the thyroidectomized rats efficaciously reproduced the large granules which were generally considered to be responsible for GH storage. The repeated administrations of dexamethasone to the thyroidectomized rats resulted in the increase in number of small granules that were thought by us to be the storage carriers of ACTH. On the other hand, this compound alleviated loss of large granules following thyroidectomy. The final fate of acidophils after thyro:c.ectomy was, however, still vague because of the equivocal distinguishment of these degranulated acidophils from the immature basophils. Thus, the "loss of acidophils" may not mean the intrinsic disappearance of the cells themselves, but represent a transient loss of the large dense granules in the remaining acidophils.
A remarkable loss of the pituitary acidophils following thyroidectomy was observed on the level of light microscopy (Purves and Griesbach, 1946; Koneff et al., 1949 ; Knigge, 1955 Knigge, , 1958 Meyer and Evans 1964) . It was also reported that after thyroidectomy the pituitary GH content was lowered while the serum GH activity was elevated (Contopoulos et al., 1958; Solomon and Greep, 1959; Amerbury et al., 1965; Schooley et al., 1966) . Ishikawa et al.(1972) centrifuged pellets of the isolated acidophils less contaminated with the cells of other kind and classified acidophil granules into two patterns according to their diameter; the large ones approximately 350 m,u and the small ones, about 130 my. These authors verified by bioassay that the small granules were of ACTH activity while the large ones were of GH activity. Since no investigators have attempted particularly to make the electron microscopical interpretation for "loss of acidophils" following thyroidectomy, the intrinsic mode of "loss of acidophils" has not been concluded yet (Herlant, 1964 On the 15th day of operation, most acidophils lost their large granules, bearing a certain similarity to the basophilic cells (Fig.9) . Even under in this condition, the cell distinction was still possible according to the two criteria: 1) the ellipsoid shape and large size of the cell-body, 2) the parallel distribution of rough ER. However, the degranulated acidophils contained dilated or sometimes fragmented ER (Fig.10 ). Since they furnished the cytological features analogous with the immature basophils, it was not easy to sharply distinguish them by their cytological features from the latter. The elongated mitochondria may serve Vol.19 as only a criterion for their identification. Thirty, 50, 90 and 200 days after thyroidectomy, the whole anterior pituitary was occupied by the basophilic cells associated with the thyroidectomy cells. All the large granules dispersed from the acidophils. Lysosomes were sometimes accumulated (Fig.11) . Not only the large granules but also the small ones were chronically eliminated from the acidophils (Fig.11) .
The agranular acidophils thus developed in the chronical phase of complete thyroidectomy. Their population was lower in the rats with simple surgical thyroidectomy than in those with an additional irradiation.
2. Effect of replacement with thyroxine upon the acidophils after thyroidectomy The large granules were reproduced most effectively even by a single replacement. The degree of regranulation varied considerably from cell to cell, and in this fashion the somatotrophs reappeared (Fig.12) . There was morphological evidence showing that the large granules were made up again in participation with the Golgi apparatus, because the enlarged Golgi sacs and vacuoles occasionally contained the initial granules. Daily injections of thyroxine for 3 days gave rise to the perfect recovery from loss of the large granules in the acidophils (Fig.13) . The reproduced granules ranged 130 to 350 my in diameter. They seemed to grow in size by thyroxine injections. However, the population of the reverted somatotrophs was lower in the thyroidectomized thyroxine-treated rats than in the normal. Lysosomal or dense bodies were not changed. The ability of thyroxine to reproduce the large granules was thus unequivocal.
Effects of dexamethasone upon the acidophils after thyroidectomy
The thyroidectomized dexamethasonetreated rats were distinguished from the control thyroidectomized rats (30 days after the operation) by the induced definite change as to the population of small granules in the acidophils. The small granules tended to multiply by dexamethasone (Fig.14) . The voluminous stock of the small granules in some acidophils Vol.19 (Fig.15A' ), but they never matured into the typical somatotrophs.
Discussion
It was already corroborated by our foregoing light microscopical work (Yoshimura and Ishikawa, 1969) that the acidophils decreased remarkably in number following thyroidectomy. It has been shown in this electron microscopy that the acidophils themselves do not completely disappear, but are only deprived of their large granules. The eruptocrine (open) secretion of the large granules has been pointed out to perform in the acidophils by many investigators (Sano, 1962; Maillard, 1963; Salazar and Peterson, 1964; Tixier-Vidal and Picart, 1967) . Recently, De Virgillis et al. (1968) and Couch et al. (1969) observed electron microscopically the performance of this mode of secretion by the stimulation of hypothalamic extract and GRF. In our opinion the open secretion is related to an abnormal secretion, i.e., "hunger secretion" in the acidophils , and could be conducted only under some extraordinary stimuli. Because of the infrequent detection of the granule extrusion, there may be a likelihood that the hormonal substances stored in the large granules are diffused into the ground matrix of cytoplasm, and pass freely through the cytomembrane as molecules. The other possibility is that the large granules may be reduced in size by liquefying their peripheral portion and turned into the small ones at emergency of thyroxine deficiency. Pituitary GH content is lowered by thyroidectomy (Contopoulos and Koneff, 1963) . According to Ieiri (1971) , the synthesis of GH was greatly suppressed by thyroidectomy, whereas its release was stimulated; prolactin synthesis was, however, enhanced by thyroidectomy whereas its release was lowered by it. In our observation the large GH granules decreased in number and the so-called prolactin granules did not increase in number. Potvliege (1968) claimed that the degranulated acidophils following thyroidectomy took an appearance of prolactin cells. Smith and Farquhar (1966) reported that when the secretory activity of the acidophils was generally suppressed the storage granules were fused with lysosomes. The present observations did not present any close relationship between lysosomes and prolactin granules.
Retrogressive acidophils were occasionally found only at the early phase after thyroidectomy. The possible lifespan of the isolated chromophobes transforming into the acidophils was suggested by Ohtsuka et al. (1971) using in vitro system. In reference to their in vitro findings, it is postulated that only the fully matured or old acidophils could be naturally degraded en route following thyroidectomy. In fact, as far as the detectable retrogressive sign of the acidophils was concerned, the present in vivo findings were in agreement with the in vitro findings of Ohtsuka et al. In this experiment, such acidophils as holding the numerous small granules instead of large ones were certainly demonstrated to occur following thyroidectomy. This kind of acidophil was first demonstrated in vitro by Ohtsuka et al. (1971) , who cultured the isolated chromophobes in CRF-media, and made them differentiate into the mature acidophils. The present study dealt with the first information of the existence of an acidophil that accumulated only the small granules in vivo. As thyroxine was found in this study to conduct an activity to reproduce the large granules in the degranulated acidophils after thyroidectomy, the loss of the large granules seemed to be really-specific to thyroxine deficiency. The small granules were not discharged at the moment of thyroxine deficiency. Some acidophils lost, however, their granules completely during the chronical phase, but all acidophils did not always do so. The agranular acidophils was, however, low in population throughout the experiment. The fate of the degranulated acidophils was not exactly determined.
In our observation, the small granules increased in number by dexamethasone (DM). Sakuma and Knobil(1970) pointed out that DM exerted no influence on GH release whereas it prevented ACTH release. Sawano et al. (1969) gave a large amount of steroid to the neonatal rats within 24 hr of birth, and found that the pituitary GH content and hypothalamic GRF activity were lowered within 5 weeks of birth. The present study showed that DM had a principal potency to accumulate the small granules in the acidophils, but a slight influence to produce the large GH granules. According to our electron micrographs, the GH granules within the celles seemed to be higher in frequency in the thyroidectomized dexamethasone-treated rats than in the thyroidectomized control ones. It is most likely tenable that the large granules may be made up by increasing the dimension of the small ones. Many investigators (Pecile et al., 1965; Schalch, 1967; Meyer and Knobil, 1967; Caracia et al., 1968; Schalch and Reichlin, 1968 ; Brown et al., 1971; Kokka et al., 1972.) paid attention to a close relationship between the secretions of ACTH and GH. If ACTH and GH are really synthesized in the same acidophils, then the co-existence of GH and ACTH granules is favourable for the explanation of this relationship.
